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* A dense matter is observed when colliding heavy ions

* Discussion about the properties of the medium



Heavy ions collisions
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* Hard probes (early stage in
the collision)
— lets
Evolution Pre-Equiorum — heavy quarks
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— Do not interact strongly

Penetrating probes — Thermal radiation : T
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Nuclear Modification Factor

* |t measures the deviation of the
nucleus-nucleus collision from a R, =
superposition of pp collision (N, )

— For particles from hard processes,  R,; =1 — no nuclear effects (hard
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N, Scaling expected probes)
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How do we study it 7 Single hadron
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How do we study it 7 Di-hadron correlation
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i e o] Both results : significant suppression

Y 0 —ppminbias A | The hard jet loses a significant amount
* Au+Au Central : of its energy via radiating gluon
induced by multiple scattering

Can we characterize the medium ?
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How sensitive to Energy loss ?

Energy loss parameter
£, a initial density
(in most central collisions)

Di-hadron correlations more
sensitive to probe of initial
density

Single hadron emitted
from the surface
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Fit to all single hadron Raa factors in Au+Au with
different impact parameters at RHIC energy
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Better precision of measurements
=> Qualitative to quantitative

ArXiv 0801.4020 and H. Zhong QM08



s there a difference in E

* Energy loss for gluon radiation
is higher for gluon than for
quark : color factor effect
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* Proton jet dominantly from

gluon and pions jet from
quarks

* Higher suppression of gluons
ead to higher suppression of
proton

loss quandg?
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Heavy quark energy loss, unsolved puzzle
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What fraction of this is bottom?



B/(B+D)
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® oD’ (PYTHIA fit)
¥ ¢-D" (MC@NLO fit)
@ ¢-h, Run5 (PYTHIA fit)

" A e-h, Run6 (PYTHIA fit)
@ PHENIX e-h, Run5+6 (PYTHIA fit), prel.
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Morino QMO06
Mischke QMO06

High pt B suppressed ?
HOWEVER model base on simulation : model dependent
Next step : Need to measure it with displaced vertices
with upgrade vertex detectors (STAR and PHENIX)

8 10
pT(GeVIc)



Ridge in Heavy lon Collisions

#entries

 What is the Ridge 7?

— medium response
induced by the jet ?

— Jet modification in the
medium ?

Long range An correlations in A+A collisions.
Persists up to high p,-trig.
11



Path length effect on ridge correlations

STAR Preliminary A. Feng QM08
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Ridge : system size, centrality

[\, =2 V, 1.7
o >3 GeV 0.5\ Snw=200 GeV, [Ani<
assoe _ [ STAR preliminary
Q [ CuAu
3 "I STARPreliminary s 610 Gavie pi° S [ O mhh
3‘ 0.12(~ o ] C-u-%u E N A Ks'h
.q—". - A Au-Au =~ 0.3 ~ . .
01— 1 0 4 T AA-h
008:—{T 4# _d_) ¥ E,i-h a
TEY 0.2 Bkgd. error />~
0.06] % - —V,error
0.04[~ Do
oozt " AT T ‘ 4 : T
- l PR B B I L o e
® 5 100 150 200 250 300 35 o .
" (b) 10 100 <N >

v'Near-side jet yield independent of colliding system, Npart
and trigger particle type
v'Ridge yield increases with N .,

0. Catu and C. Nattrass QM08



Particle Ratios : Jet & Ridge
Jet Cone vs. Bulk Ridge vs. Bulk
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Direct vy and low mass dilepton for p+p, Au+Au

T. Dahms QMO8
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* Low mass dielectron : Enhancement at low mass in central AuAu, especially at low pt

* Direct photon :significant low p; excess above p+p expectations
— Excess from thermal photon emission -> Initial T

i o



Summary and Outlook

* Energy loss

— Higher statistics allows to gain in sensitivity to determine
initial density of the medium

— Color factor effect not observed at high pt region, are we
sensitive ¥ We need calculations !

— Heavy quark energy loss still unsolved but progress with
B/(B+D) ratio, next step measurement with vertex detector

— Correlation : properties of the ridge similar to the bulk and
different of the jet



Summary and outlook

* What are the sources of the dilepton excess at low mass ?
Thermal photon ?

— Thermal photon can reveal about thermodynamic info
— Interpretation soon ? T fit ?

* First step towards quantitative comparison between theory
and experiment that will characterize the properties of the
medium

— Higher statistics

— new analysis approaches

* Theory analysis should go hand in hand with the
experimental effort to yield quantitative results



